De-ubiquitinating proteases USP2a and USP2c cause apoptosis by stabilising RIP1.
Dynamic ubiquitination impacts on the degradation of proteins by the proteasome as well as on their effects as signalling factors. Of the many cellular responses that are regulated by changes in ubiquitination, apoptosis has garnered special attention. We have found that USP2a and USP2c, two isoforms of the ubiquitin-specific protease USP2, cause cell death upon ectopic expression. We show that both USP2 isoforms can control the ubiquitination status of many proteins but from a panel of potential targets only the protein level of RIP1 was increased by these enzymes. This effect is responsible for the activity of USP2a and USP2c to cause cell death. Both enzymes likewise de-ubiquitinate TRAF2, a ubiquitin-ligase in the TNFR1 complex. Whilst this and the similar sub-cellular localisations of both enzyme isoforms indicate a substantial overlap of activities, inactivation by RNAi revealed that only the knock-down of USP2c resulted in apoptosis, whilst targeting USP2a did not have any consequence on the cells' survival. Consequently, we focussed our studies on USP2a and found that TRAF2 inhibits USP2a's effect on K48- but not on K63-linked ubiquitin chains. Hence, the ratio between USP2a and TRAF2 protein levels determines the cells' sensitivity to cell death.